Objective: This study examines how the social environment is related to allostatic load (AL), a multisystem index of biological risk. Method: A national sample of adults (N ϭ 949) aged 34 -84 rated their relationships with spouse, family, and friends at 2 time points 10 years apart. At the second time point, participants completed a biological protocol in which indices of autonomic, hypothalamicpituitary-adrenal axis, cardiovascular, inflammatory, and metabolic function were obtained and used to create an AL summary score. Generalized estimating equations were used to examine the associations among 3 aspects of social relationships-social support, social negativity, and frequency of social contact-and AL. Results: Higher levels of spouse negativity, family negativity, friend contact, and network level contact were each associated with higher AL, and higher levels of spouse support were associated with lower AL, independent of age, sociodemographic factors, and health covariates. Tests for age interactions suggested that friend support and network support were each associated with higher AL among older adults, but at younger ages there appeared to be no association between friend support and AL and a negative association between network support and AL. For network negativity, there was a marginal interaction such that network negativity was associated with higher AL among younger adults but there was no association among older adults. Conclusions: These findings demonstrate that structural and functional aspects of the social environment are associated with AL, and extend previous work by demonstrating that these associations vary based on the type of relationship assessed and by age.
The structure and function of social relations predicts rates of morbidity and mortality (see reviews by Cohen, 2004; Taylor, 2007; Uchino, 2004 ). Prospective studies demonstrate that individuals with more and/or higher quality social relationships have lower rates of disease-specific (Brummett et al., 2001; Pinquart & Duberstein, 2010) and all-cause mortality over time (Holt-Lunstad, Smith, & Layton, 2010) .
One pathway by which relationships influence health involves stress-related physiological systems. Stressors elicit autonomic nervous system (ANS) and hypothalamic-pituitary-adrenocortical (HPA) axis activity designed to achieve physiological homeostasis, and over time these activations can incur wear and tear on the systems involved and can have damaging effects on cardiovascular, immune, and metabolic parameters (McEwen, 1998) . The physiological processes initiated to address psychosocial, behavioral, and environmental demands are referred to as allostatic processes, and allostatic load (AL) refers to the cumulative cost of these adaptations (McEwen, 1998) . Operationalizations of allostatic load typically assess an array of biomarkers representing key systems which carry out allostatic processes, including neuroendocrine, cardiovascular, metabolic and immune biomarkers. A common strategy is to create dichotomous indicators of "allostatic load" on specific biomarkers defined as having a biomarker value in a "high risk" range based on clinically established criteria or sample-derived thresholds (e.g., top quartile). Information for individual biomarkers or biomarkers of specific systems are then combined to create a multisystem measure of risk (Seeman, Singer, Rowe, Horwitz, & McEwen, 1997) . AL composites have been shown to predict functional decline over a 7-year period in older adults (Karlamangla, Singer, McEwen, Rowe, & Seeman, 2002) , incidence of cardiovascular disease (Seeman, Singer, Rowe, Horwitz, & McEwen, 1997) , the development of frailty (Gruenewald, Seeman, Karlamangla, & Sarkisian, 2009) , and risk of mortality over 7 years (Seeman, McEwen, Rowe, & Singer, 2001) , independent of sociodemographic characteristics and baseline health.
Although positive aspects of relationships such as social support have been associated with dampened ANS and HPA responses to stress (Ditzen, Hoppmann, & Klumb, 2008; Smith, Ruiz, & Uchino, 2004) , negative aspects such as conflict with a romantic partner have been associated with acute elevations in these same parameters (Kiecolt-Glaser et al., 1993) . These stress-related alterations have deleterious downstream consequences for other allostatic systems, and there is evidence linking the quality of social relationships with cardiovascular (e.g., Smith & Ruiz, 2002; Baker et al., 2000) , immune (for review, see Kiecolt-Glaser, Gouin, & Hantsoo, 2010) , and metabolic parameters (Helgeson, Lopez, & Kamarck, 2009; Troxel, Matthews, Gallo, & Kuller, 2005) .
A handful of cross-sectional studies suggest that the quantity and quality of social ties are related to AL, controlling for age. In a sample of older adults from the Wisconsin Longitudinal Study, individuals reporting more positive relations with a spouse and with parents in childhood had lower AL scores than individuals with less positive relations (Singer & Ryff, 1999) . Among older adults from the MacArthur Study of Successful Aging, those reporting higher numbers of social ties were at lower risk of having high AL (Seeman, Singer, Ryff, Dienberg Love, & Levy-Storms, 2002) . In the MacArthur sample, higher levels of demands/criticism from a spouse were related to higher AL scores, and higher levels of emotional support from the network as a whole were related to lower AL scores in men . Finally, in a sample of older Taiwanese adults, those reporting consistently high numbers of social ties had lower AL than those reporting fewer numbers of ties (Seeman et al., 2004) . In a related study of older Taiwanese adults, higher levels of perceived demands from others were associated with higher AL (Weinstein, Goldman, Hedley, Yu-Hsuan, & Seeman, 2003) .
Taken together, these studies suggest that individuals reporting more social ties and more positive relationship experiences have lower AL. However, limited research to date has explicitly considered the extent to which these associations may vary based on the type of relationship. Close ties are generally more consequential for psychological functioning than peripheral ties, and marital quality is consistently a stronger predictor of health outcomes than the quality of relationships with other family members, friend, or acquaintances (Robles & Kiecolt-Glaser, 2003) . There is some evidence that ties with family (spouse, children) are more influential for AL than peripheral ties .
In addition to failing to test for moderation by relationship type, research to date has not given equal consideration to the positive and negative aspects of social relationships. The functional aspect of social relations most frequently studied in regards to health is social support, defined here as the perception or experience that one is loved and cared for by others, esteemed and valued, and part of a social network of mutual assistance and obligation (Wills, 1991) . However, relationships can involve unpleasant aspects like conflict, insensitivity, and interference, which we refer to broadly as social negativity (Brooks & Dunkel Schetter, 2011) . As defined here, social negativity involves behaviors from network ties that are directed at the recipient and are perceived as aversive or unwanted. The presence of social negativity is not equivalent to the absence of support, as positive and negative aspects of relationships consistently emerge as distinct factors (Okun & Lockwood, 2003) . Previous research on relationships and AL has either treated relationship quality as unidimensional or has used limited indicators of negativity, often a single item. In order to understand the associations between relationships and AL, it is necessary to account for support and negativity as distinct dimensions.
A final limitation of existing research on social relationships and AL is that it has been conducted exclusively among older adults. The effects of social relationships on AL may increase with age, due to the increased physical vulnerability that accompanies normal aging. In addition, older adults may care more deeply about the quality of their close relationships, as compared with younger adults (Carstensen, Isaacowitz, & Charles, 1999) , which may render their relationships more impactful for psychological and physiological functioning. Alternatively, the associations among social relationship qualities and AL may be less discernible among older adults due to the presence of chronic disease and/or the accumulation of risk factors that accompany normal aging. Due to greater age-related physiological dysregulation, the structure and function of relationships may explain a relatively smaller percentage of the variance among older adults.
The aim of this study is to examine how structural and functional aspects of the social environment are related to AL in a large, community-based sample of adults whose ages range from young adulthood to older age. Based on evidence that more positive and/or less negative social functioning is related to lower AL, we expected that higher levels of support and lower levels of negativity would each be independently associated with lower AL, controlling for age and relevant sociodemographic factors. We expected that these effects would be stronger for spouse and family than for friends. Based on previous evidence that greater social integration is associated with lower AL, we expected that more frequent contact with friends and family would be related to lower AL, controlling for age and relevant sociodemographic factors. We also took advantage of the wide age range in the Midlife in the U.S. (MIDUS) study to explore whether the effects of these three social variables varied by age.
Method Procedure
This study uses data from the study of Midlife in the U.S. (MIDUS), a longitudinal study of health and aging in the United States. The initial wave of the study (MIDUS 1) was conducted in 1994 -1995, when a national sample of 3,487 individuals were surveyed via telephone using random digit dialing. All participants were noninstitutionalized, English-speaking adults aged 25-74 living in the U.S. The original cohort was resurveyed approximately 9 years later (range ϭ 7.8 -10.4 years); the longitudinal response rate at MIDUS 2, adjusted for mortality, was 75% (Radler & Ryff, 2010) . Additional details about the sampling procedure are available elsewhere (Radler & Ryff, 2010) .
The current analyses focus on the subset of individuals who participated in a biomarker substudy at MIDUS 2 (N ϭ 949). Participants were assigned to data collection sites based on their place of residence, and data were collected during a 24-hr stay at one of three This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
protocol, see Love, Seeman, Weinstein, & Ryff, 2010) . Individuals participating in the biomarker protocol were comparable with the larger MIDUS 2 sample on demographic and health characteristics with the exception that participants in the biological protocol were less likely to smoke, more likely to have college degree, and less likely to have completed only high school or some college (Love, Seeman, Weinstein, & Ryff, 2010) .
Measures
Social support and negativity. At both MIDUS 1 and 2, support and negativity were measured from three sources-family (except spouse/partner), friends, and spouse/partner (if applicable)-using a self-administered questionnaire (Schuster, Kessler, & Aseltine, 1990) . Similar items were used for each source, with the addition of two items in the spouse measures.
Social support was measured with items about the perceived availability of emotional support. For each source, respondents indicated how much the source "really cares about you" and "understands the way you feel about things," how much they could "rely on [source] for help if you have a serious problem," and how much they could "open up to [source] if you need to talk about your worries." For spouse/partner, respondents also rated how often he or she "appreciates you" and how much "you can relax and be yourself around him or her." Items were rated on 4-point scales (1 ϭ A lot, 4 ϭ Not at all), and the measures were internally consistent (Cronbach's alpha ϭ .84, .88, and .90 for family, friend, and spouse/partner scales, respectively).
Social negativity was measured from each source by asking respondents to indicate how often each source "makes too many demands on you," "criticizes you," "lets you down when you are counting on [him or her]," and "gets on your nerves." For spouse/ partner, respondents also rated how often he or she "argues with you" and "makes you feel tense." Items were rated on 4-point scales (1 ϭ Often, 4 ϭ Never), and the measure was internally consistent (Cronbach's alpha ϭ .77, .78, and .87 for family, friend, and spouse/partner scales. respectively).
Scores were computed for each variable by calculating the mean of the values of the items in each scale, with items reverse-coded such that higher scores indicated higher standing on that scale. The scales were computed for cases that had valid values for at least 50% of the items on the particular scale.
On average, network level support and negativity showed high levels of stability from M1 to M2, with small mean differences between waves: support M(SD) ϭ 0.04 (0.41), negativity M(SD) ϭ Ϫ0.07 (0.38). Given this stability, for analyses reported here we used summary scores reflecting the average across the two time points as both a cumulative index of exposures and a potentially more reliable assessment. These summary indices also serve to avoid the statistical issues that arise when using baseline scores plus change terms (Glymour, Weuve, Berkman, Kawachi, & Robins, 2005) .
Social contact. At both MIDUS 1 and 2, the frequency of contact with family and friends was assessed by asking respondents, "How often are you in contact with any of your [friends/ members of your family]-including visits, phone calls, letters, or electronic mail messages?" Response options ranged from 1-8, where 1 ϭ Never or hardly ever and 8 ϭ Several times a day. Responses were then reverse-coded such that higher scores indicated more frequent contact. In addition to assessing contact within each domain, we examined a summary network contact measure based on the sum of the two items. Summary indices were then created by averaging social contact across M1 and M2 scores Allostatic load. Consistent with previous work, the measure of allostatic load was designed to summarize dysregulation across multiple physiological systems (Seeman et al., 2001; Gruenewald et al., 2012) Biomarkers were selected based on two major criteria. First and foremost, biological parameters were selected on theoretical grounds (i.e., based on their known role as components of major regulatory systems). Second, selected parameters reflect those for which information could be collected within the logistical and financial constraints of the MIDUS project itself. Selection of subscale components was confirmed by results of factor analyses (Buckwalter et al., 2011) .
1 Measures of (a) cardiovascular functioning included resting systolic blood pressure, pulse pressure, and resting pulse rate; indicators of (b) sympathetic nervous system activity included overnight urinary measures of epinephrine and norepinephrine; measures of (c) parasympathetic nervous system activity included the following heart rate variability parameters: low frequency spectral power, high frequency spectral power, the standard deviation of R-R (heartbeat to heartbeat) intervals, and the root mean square of successive differences; indicators of (d) hypothalamic pituitary adrenal axis activity included an overnight urinary measure of the hormone cortisol and a serum measure of the hormone dehydroepiandrosterone sulfate; measures of (e) inflammation included plasma C-reactive protein, fibrinogen, and serum measures of interleukin-6 and the soluble adhesion molecules E-selectin and intracelleular adhesion molecule-1; indicators of (f) lipid/fat metabolism included high density lipoprotein cholesterol, low density lipoprotein cholesterol, triglycerides, body mass index, and waist-hip ratio; and levels of glycosylated hemoglobin, fasting glucose, and the homeostasis model of insulin resistance served as measures of (g) glucose metabolism.
For each of these seven systems, a system risk score was computed by calculating the proportion of individual biomarker indicators for that system for which participant values fell into high-risk quartile ranges. High risk was defined as the upper or lower quartile of the biomarker distribution, depending on whether high or low values of the biomarker typically confer greater risk for poor health outcomes. System risk scores were continuous and could range from 0 to 1 (indicating 0%-100% of system biomarkers in high-risk range for a given participant) despite differences in the number of biomarkers across systems. System risk scores were only computed for individuals with values on at least half of the system biomarkers. Rates of missing data were very low-98% of participants had complete biomarker data for each system, with the exception of the parasympathetic system, for which 8% of respondents were missing data on the parasympathetic scale due to instrumentation failures and/or measurement difficulties. An allostatic load summary score was computed as the sum of the seven system risk scores (possible range from 0 to 7; see Gruenewald et al., 2012, for overview) . Allostatic load scores were computed for 1 Specifically, Buckwalter et al. (2011) used principal component factor analysis on a set of biomarkers and compared the predictive power of seven obliquely rotated factors to that of a composite AL marker. The set of factors predicted more of the variance in measures of mental and physical health, suggesting that AL is best analyzed as a multisystem construct. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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participants with information on at least six of the seven systems, and 90.5% of participants had data for all seven systems. Covariates. Selection of covariates for inclusion in the current analyses was based on prior evidence suggesting that they could be potential confounders (i.e., that they have been related to both social relationship quality and allostatic load).
Sociodemographic covariates included age (in years), gender, race (Non-Hispanic/Latino White vs. Non-White), and education, which was assessed based on a 5-category, degree-based measure ranging from less than high school to graduate school or more and was treated as an ordinal variable in analyses. These variables were all assessed at Time 2.
The remaining covariates were assessed at both M1 and M2 unless otherwise noted. When covariates were available at more than one time point, the measure from each time point was included as a separate predictor. Health behaviors included current smoking status (0 ϭ Never, 1 ϭ Past, 2 ϭ Current) and mean hours per week of physical exercise (M1: mean hours per week of vigorous exercise, M2: weighted average of light, moderate, and vigorous exercise). Health status was assessed as self-reports of major chronic conditions (e.g., heart disease, stroke, hypertension, and diabetes) and functional status, measured as whether the individual had any impairments in basic activities of daily living. Depressive symptoms were assessed using the Center for Epidemiologic Studies Depression scale (CES-D; Radloff, 1977) , and anxious symptoms were assessed using the Mood and Anxiety Symptom Questionnaire (MAS-Q; Clark & Watson, 1991) . Depressive and anxious systems were assessed at M2 only, as comparable measures were not available at M1.
Analytic Plan
We examined the associations among the social variables and AL using generalized estimating equations (SPSS, Version 15.0) in order to account for the fact that a subset of the sample were pairs of twins (n ϭ 158 twin pairs). Generalized estimating equations permit estimation of parameter coefficients and standard errors while accounting for clustering. Parameter estimates provided in the text and tables are unstandardized coefficients.
Social relationships and AL. We began by examining associations between each of the three social variables (support, negativity, and contact) from each of the three sources (family, friend, spouse/partner) and AL. Primary analyses examined these sources in separate models to minimize issues of multicollinearity and secondary analyses included all sources in a single model. As a complement to these source-specific analyses, we examined the associations between AL and network level social variables. For all analyses, baseline models initially controlled for age and sociodemographic variables, followed by stepwise addition of health status, health behaviors, and depressive and anxious symptoms. We tested whether the association between each social variable and AL varied as a function of age by adding an age interaction term, with age centered at the mean. We retained the age interaction term in subsequent models only if the age interaction term was significant in the baseline model.
Family and friend data were available for the entire sample at both M1 and M2. Analyses of spouse data were restricted to those with a spouse at both time points (n ϭ 660) because our analyses focused on social information from both measurement occasions; 75 participants were excluded from this sample because they had a spouse/partner at M1 only, and 76 were excluded because they had a spouse/partner at M2 only.
As noted above, we included three sets covariates in our final models that may be associated with both social functioning and physiology-health status, health behaviors, and depressive/anxious symptoms. The temporal ordering of the data did not permit rigorous tests of mediation, therefore, these variables were included as cofounders. However, examining the extent to which observed associations between social variables and AL were altered by the inclusion of these covariates would point to their potential meditational role. Therefore, when the addition of the full set of covariates resulted in a considerable reduction in the effect of a social variable, we examined the percentage reduction associated with each of the three sets of covariates and reported that information in the text.
Supplemental analyses. As some prior research has documented gender differences in the associations between social factors and AL , we tested for moderation by gender. In order to ensure that our findings regarding AL were not being driven by one or two physiological systems, we examined the associations between social relationships and system-specific physiological risk scores. Finally, we conducted sensitivity analyses to examine whether individuals reporting high levels of change in the quality of their social relationship over time differed from those whose ratings remained relatively stable. Table 1 provides demographic information and descriptive statistics. The sample was largely White and relatively highly educated, with over 50% reporting at least some college. Participants in this sample were 34 to 84 years of age at M2, with an average age of 55.07 (SD ϭ 11.68), and the majority were married at both time points (70%).
Results
Individuals reporting higher support tended to be older, female, and White, and those reporting higher negativity tended be younger, female, and non-White. Women reported more frequent social contact than men. At the network level, higher levels of support were associated with higher levels of contact (r ϭ .35, p Ͻ .001) and lower levels of negativity (r ϭ Ϫ0.35, p Ͻ .001); contact was not related to negativity (see Supplement for full correlation matrix, including source-specific social variables). Older age and lower levels of education were associated with higher AL, but AL did not vary by sex or race. Table 2 reports results of generalized estimating equations examining associations between each of the social domains and allostatic load. Within each domain, we report the source-specific results first, followed by the results for the summary network level indices.
Social Relationships and AL
Support. Higher spouse support was associated with lower AL, independent of age and other covariates. Family support was unrelated to AL and although the age interaction term was marginal in the baseline model, it was not significant in the final model. Friend support exhibited a surprising positive association with AL in the final model, though a significant age interaction This document is copyrighted by the American Psychological Association or one of its allied publishers.
revealed that this association was largely seen at older ages. As illustrated in Figure 1 , the pattern of values suggests that among older adults, higher levels of friend support were associated with higher AL, but there appeared to be no association for younger adults. Network level support also exhibited a significant age interaction suggesting that greater support was associated with lower AL at younger ages but was associated with higher AL at older ages (see Figure 1 ). When models testing the association between support and AL were run in each age group separately (34 -50, 50 -65, 65ϩ) higher support was associated with lower AL for those aged 34 -50 (B ϭ Ϫ0.28, p Ͻ .05) in the baseline model, but was rendered nonsignificant with the addition of health status (B ϭ Ϫ0.16, p Ͼ .10). For the middle-aged and older groups, there was no association between support and AL, although the support coefficient was consistently positive in both the baseline (age 50 -65, B ϭ 0.07, p Ͼ .10; age 65ϩ, B ϭ 0.13, p Ͼ .10) and final models (age 50 -65, B ϭ 0.14, p Ͼ .10; age 65 ϩ B ϭ 0.19, p Ͼ .10).
Negativity. Higher family negativity was associated with higher AL in the baseline model, and the effect remained significant in the final model, although there was a 36% reduction in the effect. The addition of health status was associated with a 36% reduction in the effect, and health behaviors and depressive/anxious systems were associated with reductions of 5% and 9%, respectively. The effects of family negativity did not interact with age, and there were no associations or age interactions between friend negativity and AL.
Higher spouse negativity was associated with higher AL, and this effect did not vary by age. There was a 13% reduction in the effect when the full set of covariates were added to the baseline model, and tests of individual covariates revealed that the addition of health status and health behaviors were each associated with a 13% reduction.
Network level negativity was associated with marginally higher AL in the final model, and a marginal age interaction indicated that this relationship was strongest at younger ages. Tests of the model by age group indicated that among those aged 34 -50, higher levels of negativity were associated with higher AL (B ϭ 0.40, p Ͻ .01) but there was no association in the older groups (age 50 -65, B ϭ 0.15, p Ͼ .10; age 65ϩ, B ϭ Ϫ0.15, p Ͼ .10). These results are illustrated in Figure 1 .
Contact. More frequent friend contact was associated with higher AL, independent of all covariates, but family contact was not related to AL. Averaged across both sources, higher network This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
contact was associated with higher AL. There were no age ϫ contact interactions. As the positive associations between social contact and AL were unexpected, we ran a set of supplemental analyses to better understand the observed associations. First, we reasoned that the association between contact and AL might reflect the demands of caregiving, but controls for unpaid assistance and emotional support provided to others did not alter the original finding (results not shown). We explored whether high contact might exacerbate the effects of negativity, but none of the two-or three-way interactions among the average social variables were significant (results not shown). Finally, we examined whether the frequency of social contact was confounded with other social structural variables which could have independent associations with AL, but controls for marital status, number of children, and number of friends did not alter the effect of contact (results not shown).
Integrated models. As reported in Table 3 , when support, negativity and contact from friends and family were each entered as predictors in one integrated model, family negativity was associated with higher AL in the baseline model. This effect was reduced by 28% when the full set of covariates was added, but remained significant. Tests of individual sets of covariates indicated that health status was associated with the largest reduction in the effect (24%), with health behaviors and depressive/anxious symptoms associated with more modest reductions (7% and 10%, respectively). Friend contact was associated with marginally higher AL in both the baseline and final models. When a similar model was run on the subset of continuously married/partnered participants, spouse support was associated with marginally lower AL in the baseline model. There was a 19% reduction in this effect when the full set of covariates was added and the effect was no longer significant. When tested individually, the percentage changes associated with the inclusion of health status, health behaviors, and depressive/anxious symptoms were 24%, 48%, and 10%. Similarly, family negativity was a marginal predictor of higher AL in the baseline model, but the effect was reduced by 30% in the final model and was no longer significant. The percentage reductions associated with health status, health behaviors, and depressive/anxious symptoms were 17%, 13%, and 13%, respectively. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Table 3 Unstandardized Coefficients (and Standard Errors) for Social Variables From Generalized Estimating Equations Predicting AL, all Social Variables Entered as Predictors

Supplementary Analyses
Gender differences. We tested whether gender moderated the associations between social relationships and AL by adding gender interaction terms to the models. None of the gender interaction terms were significant (all ps Ͼ .10).
System-specific analyses. Analyses examining the associations between social variables and each of the seven system risk scores included in the AL composite are also available online, and the associations were generally consistent with those reported earlier for the AL summary score, although they tended to be smaller in magnitude and many did not reach statistical significance. Details of these analyses are available in an online supplement.
Change sensitivity analyses. Analyses comparing those who reported large changes in social experience from M1 to M2 with those who remained stable revealed no group differences in AL for any social variable except family contact where decreases where associated with higher AL (concurrent with worsening health status). Details of these analyses are available in an online supplement.
Discussion
Results of this study indicated that structural and functional aspects of social relationships were associated with allostatic load (AL), an index of cumulative multisystem biological dysregulation, in a large sample of middle-aged and older adults. When social experience was examined by relationship type, ties with spouse and family appeared to have more generalized associations with AL; higher levels of family negativity and spouse negativity were each associated with higher AL, and higher levels of spouse support were associated with lower AL, independent of age, sociodemographic factors, and health covariates. Both friend contact and friend support were somewhat surprisingly associated with greater AL, though a significant age interaction for friend support indicated that this association was largely seen among the older adults. Aggregated across the social network, higher levels of social contact and negativity were associated with higher AL, although the association between negativity and AL was marginal in the final model.
Taken together, these findings build upon existing literature, pointing to potentially important differences in family versus friend effects as well as, for the first time, highlighting the extent to which social influences may vary by age. The strong effects of social negativity were also notable. Although the associations between social relationships and AL observed here are small (standardized coefficients range from Ϫ0.08 to 0.08), they are comparable in magnitude with traditional risk factors and are thus meaningful predictors with clinical relevance. For example, a 1 SD increase spouse support was associated with a predicted decrease of 0.06 units in AL, and a 1 SD increase in exercise was associated with a predicted decrease of 0.11 units in AL. In other words, a 1 increase unit on the spouse support scale (e.g., from some support to a lot of support) was associated with a 0.19 unit increase in AL, roughly comparable with the reduction in AL associated with 9 additional hr of exercise per week.
Higher levels of negativity-criticism, insensitivity, and interference-from family and spouse were each associated with higher AL, and negativity across the social network was associated with marginally higher AL. These findings are consistent with studies reporting a positive association between demands or criticism and AL (Weinstein et al., 2003; Seeman et al., 2002) , as well as evidence that close relationships are more closely tied to physiology than more peripheral ties (Robles & Kiecolt-Glaser, 2003) .
Spouse support was strongly and negatively related to AL, independent of age and sociodemographic covariates. This finding is consistent with other evidence that positive aspects of relationships are associated with lower AL Singer & Ryff, 1999) , and with evidence that marriage has a more potent effect on physiology than other relationships (Robles & Kiecolt Glaser, 2003) . More generally, this finding suggests that the support provided by a spouse may be a powerful antidote to stressrelated wear and tear on physiological systems.
Given the impressive age range in the MIDUS study, this study is the first to document age interactions in the associations between social support and AL. We found that network support was associated with lower AL among the youngest adults in our sample (age 34 -50), suggesting that social support may serve a protective function in this age group. Among the older groups (50 -65, 65ϩ), the coefficients associated with network support were not statistically significant; we speculate that the associations between support and AL may be overshadowed by other biological risk factors in older age. These findings highlight the importance of accounting for age when examining associations between support and AL.
It is worth noting that our findings about social support and older adults stand in contrast to those of Seeman, Singer, Ryff, Dienberg Love, and Levy-Storms (2002) , who found that higher levels of social support were associated with lower AL in a sample of older adults from the MacArthur Study of Successful Aging. This discrepancy may be due to the fact that the MacArthur sample was selected to represent the healthiest of 70-to 79-year-olds, whose biological profiles may have been more similar to the individuals under 65 in our study. Future research that incorporates temporal dimensions of unfolding support and health dynamics is needed to clarify the likely reciprocal relationships between social support and health-especially at older ages when health-related needs are increasingly common.
Contrary to expectation, more frequent social contact was associated with higher AL, and this finding appeared to be driven by the effects of friend contact. Although previous studies have documented negative associations between indices of social integration and AL (Seeman et al., , 2004 , these studies assessed the number of social ties as an indicator of integration, yet we measured the frequency of contact with others. It is not clear why more frequent contact with friends would be associated with higher AL. The association did not vary as a function of potential confounding variables such as marital status, social network size, amount of emotional, instrumental and financial support provided, or social network stressors. Our contact measure may have captured information about social obligations or demands which may not be rated as unpleasant, but which may involve physiological challenge. Alternatively, high friend contact could be associated with higher AL if those friendships were characterized by moderate levels of ambivalence (Holt-Lunstad, Uchino, Smith, & Hicks, 2007) . Future work is needed to understand why the frequency of contact with others may be associated with higher AL.
The effect of family negativity was particularly robust, as it was maintained in an integrated model with all other social variables This document is copyrighted by the American Psychological Association or one of its allied publishers.
added. The remaining observed associations between social variables and AL were not significant in these integrated models, but a comparison of point estimates indicates that the effects were largely unchanged. The fact that we were not able to document statistically significant associations in the integrated final models may be due to the correlations among social variables which also contributed to an increase in the size of the standard errors in the integrated models, thereby reducing the significance levels of the estimates. We included health status, health behaviors, and depressive/ anxious symptoms as confounders in our models given their known associations with both social functioning and physiology. Although the temporal ordering of our data precluded rigorous tests of mediation, the inclusion of these covariates in our analyses provides some evidence consistent with potential pathways. For example, our analyses suggest that health behaviors may play a larger role as potential mediators as compared with depressive and anxious symptoms. Further research, however, is needed with longitudinal data to ascertain whether these variables function as mediators. More generally, the fact that many of the associations between social variables and AL were independent of these covariates is noteworthy, and suggests that there are other pathways linking social relationships and AL.
It is worth noting that there has been some debate as to the conceptualization and measurement of AL. However, a recent factor analysis found that the components of AL did in fact reflect a latent factor (McCaffery, Marsland, Strohacker, Muldoon, & Manuck, 2012) The fact that our findings regarding AL were not being driven by one or two physiological systems further highlights the utility of the AL construct as a measure of cumulative physiological dysregulation.
Although some previous studies have documented gender differences in the associations between social factors and AL, we did not detect such differences. Speculatively, any gender differences may have been obscured by the wide age range of our study. Generational differences in gender roles (i.e., increased participation in the work face among younger women) may impact the manner in which gender interacts with social relationships to influence health. Future research is needed to better understand whether this is in fact the case.
This study has several limitations worth noting. Our measure of social support assessed emotional but not instrumental or informational support, which may have different associations with physiology. Although the sample is diverse in respect to age, gender, and socioeconomic status, it is not technically nationally representative. In particular, the MIDUS data do permit us to test whether the associations among social relationship qualities and AL observed here extend to non-White Americans, and future research should better examine possible racial/ethnic differences. An additional limitation of this study is the fact that AL was measured at only one time point, which precluded our ability to control for AL at baseline or to examine potential influences of prior AL on social processes assessed at MIDUS 1 and 2. Although there may be concerns about the significant length of time across the two measurement occasions, the lengthy interval allows us to assess longterm exposure to levels of relationship quality and to examine how these exposures are related to a multisystem indicator of physiological well-being. Future work ought to employ repeated assessments of AL over time to test whether social relationship qualities predict changes in AL over time and how AL may relate to dynamics of reported social contact, support and negativity.
Strengths of this study include the fact that it is among the first to examine the associations among structural and functional aspects of social relationships and AL across the majority of the adult life span, rather than in a limited range of older adulthood. Importantly, the age range in the MIDUS sample allowed us to test for age differences in the effects of social experience on AL. Also, whereas previous work has focused on the positive aspects of social relationships, this study extends previous work by comparing positive and negative aspects of relationships and by comparing specific sources of support and negativity. An additional strength of this study is the measurement of AL, which is the most comprehensive to date, including assessment of multiple indicators of autonomic, endocrine, cardiovascular, metabolic, and immune system activity (Gruenewald et al., 2012) . The findings of this study are consistent with previous evidence that the structure and function of social relationships are related to health-relevant physiology, and our study documents the persistence of associations from young adults through middle and older ages. Our findings also indicate that the positive and negative aspects of social ties have independent associations with physiology, and that these associations vary based on the type of relationship and based on age.
